Cytomegalovirus (CMV) colitis, which is rare in an immunocompetent patient, was encountered in a 67-yearold man who was admitted due to persistent diarrhea. The first diagnostic tool was colonoscopy, which showed multiple ulcers from cecum to rectum. The secondary tool was CMV polymerase chain reaction, and CMV colitis was diagnosed. Intravenous ganciclovir therapy was administered, which resulted in improvement of diarrhea and ulcers throughout the colon were healed. Asymptomatic colon perforation was detected during diagnostic testing, which improved over the conventional treatment. CMV colitis is rare in immunocompetent patients, but it is essential for the differential diagnosis.
INTRODUCTION
Cytomegalovirus (CMV) colitis usually affects immunocompromised patients such as those with human immunodeficiency virus (HIV) infection or transplant recipients [1] . It has also been reported in patients with steroid dependency or chronic renal failure [2, 3] . In immunocompetent patients it is usually asymptomatic and does not require treatment. However reports of CMV colitis affecting immunocompetent persons [4, 5] , often presenting complications which warrant surgical therapy, have increased. We encountered a rare case involving perforated CMV colitis in an immunocompetent patient whose symptoms improved with conservative treatment. We report here on this case along with a review of the relevant literature.
CASE
A 67-year-old man was admitted with a complaint of diarrhea for 1 month. He had no past medical history or any conditions associated with immunosuppression. He was a sailor and he was on board when the symptoms presented. He denied any symptoms except diarrhea. Despite receiving treatment for 3 weeks in Abuzinadah hospital in Saudi Arabia, diarrhea persisted.
At the time of admission, his body weight was 58 kg, 8 kg less than his usual weight. His vital signs showed body temperature of 36.5℃, heart rate of 66 beats/min, and blood pressure of 120/80 mmHg. On physical examination, severe dehydration was detected, but other findings including abdomen distension, tenderness, or rebound tenderness were not observed. Laboratory data showed a white blood cell count 11,400 /mm 3 , hemoglobin 44.0 g/dL, hematocrit 32.6%, platelet count 328,000/mm 3 , total protein 5.7 g/dL, albumin 3.3 gm/dL, aspartate transaminase/alanine transaminase 13/6 IU/L, total bilirubin 1.17 mg/dL, blood urea nitrogen 15.6 mg/dL, and creatinine 0.7 mg/dL. Serum CMV immunoglobulin (Ig) G was positive, and CMV IgM negative. HIV antibody, antigen of YUJM VOLUME 34, NUMBER 1, JUNE 2017 the hepatitis B virus, and antibody to hepatitis C virus were not detected. Blood and stool cultures were negative and Clostridium difficile toxin was not detected. Chest radiography ( Fig. 1) showed free air in the abdomen. Abdominal CT (Fig. 2) showed bowel dilatation and loss of haustral folds on the whole bowel, particularly the transverse colon and gastric ulcer, which was suspected perforation. However, symptoms of peritonitis were not observed. Although surgery was considered as a primary option for treatment due to his poor physical status including severe dehydration and poor general condition, it was considered dangerous and difficult. Instead, we decided on conservative treatment. After 2 days, free air was not detected on chest X-ray.
On his third day of hospitalization, colonoscopy was performed which showed multiple deep geographic ulcerations from ascending colon to rectum (Fig. 3) . The histology showed multiple giant cells with intranuclear inclusion bodies, consistent with CMV-infected cells (Fig. 4) . CMV-polymerase chain reaction analysis on biopsy and blood were positive. On gastroscopy, no perforations were found in areas where they might have been located. Based on these evidences, the patient was diagnosed with CMV colitis with bowel perforation.
Intravenous ganciclovir therapy was initiated (290 mg twice a day) and maintained for 2 weeks. Subsequently, his symptoms improved and follow up colonoscopy showed an early normalized colon (Fig. 5) . He was discharged with no recurrence of diarrhea during 9 months of follow-up.
DISCUSSION
CMV is a double-stranded DNA virus belonging to the herpes virus family. CMV is excreted through body fluids, including saliva, respiratory secretions, urine, blood, breast milk, and semen, and transmitted by close personal contact; thus, CMV infections are common worldwide. The risk of exposure to CMV increases with age and geographic location. In China, more than 90 percent of adults are seropositive for CMV, while approximately 60 percent of the general populations in the United States have serologic evidence of prior infection with CMV [6] .
CMV frequently affects immune-deficient hosts such as those undergoing chemotherapy, transplant or acquired immunodeficiency syndrome [7] . Immunocompetent hosts may develop CMV colitis, and according to the meta-analysis of outcome of CMV colitis in immunocompetent hosts [8] , most patients were >55 years old, with a trend toward decreased survival for male patients. Infection is usually asymptomatic but can produce symptoms similar to those of infectious mononucleosis, including fever, myalgias, cervical lymphadenopathy, and elevated liver enzyme [7] . However immune compromised hosts, such as those undergoing chemotherapy, transplant or whose with acquired immunodeficiency syndrome, appear to present with more severe symptoms [8, 9] . Some studies have also reported an increased risk of CMV-related morbidity and mortality in immunocompromised, critically ill patients [10] . Risk factors of CMV colitis include age (>55 years), male sex, and immunomodulating conditions such as pregnancy, chronic renal failure, untreated hematological malignancy, and diabetes. Such risk factors adversely influence survival [11] .
Rafailidis et al. [12] reported that vulnerable organs in CMV infection include the gastrointestinal tract, lung, retina, liver, and central nervous system. The pathogenesis of CMV related GI disease is believed to be submucosal vasculitis resulting in thrombosis with ischemia leading to ulceration, bowel wall thickening and occasional gangrene or perforation [13] . Goodman et al. [14] proposed two mechanisms of CMV as a factor leading to perforation; viral infection of the colonic epithelium might result in mucosal erosion and ulceration eventually leading to perforation. Another alternative mechanism would be CMV infection of granulation tissue in a pre-existing ulcer causing exacerbation of the inflammation, further ulceration, and eventually perforation. There are several methods for diagnosis of CMV. In cases of suspected CMV colitis, gastroscopy is performed and we look for the typical owl's eye on histology. It shows high specificity, but low sensitivity, thus immunohistochemistry or simple hematoxylin and eosin can be used to improve sensitivity. Other laboratory methods include serology, specific intrathecal antibody production, and direct detection of CMV pp65 antigen in blood [12, 15] . Serology is not sufficient to make a timely diagnosis of CMV infection, and the absence of CMV IgM antibody may not exclude CMV infection. In our case, CMV IgM antibody was negative, but the diagnosis of CMV colitis was made by pathology results, which showed the typical CMV inclusion indicating active virus production [16] .
Ganciclovir is currently recommended as first-line treatment for CMV related disease. Close monitoring of the side effects is essential during ganciclovir treatment. Typical side effects include myelosuppression, central nervous system disorders, hepatotoxicity, and nephrotoxicity [12] . Foscarnet and cidofovir are available for second line treatment in patients not able to tolerate ganciclovir treatment [17, 18] . Another therapeutic strategy is the elective surgical resection of the inflamed intestine in combination with anti-CMV therapy. Lee et al. [4] reported on an 88 year-old-man admitted with a complaint of diarrhea, occurred ileal perforation and peritonitis. Surgery was performed and CMV colitis was diagnosed by histopathology. He recovered without administration of an anti-virus agent. Admission with diarrhea in an elderly patient was similar to our case, but the difference is that he was improved by surgery without an anti-viral agent.
In our case, the patient had two risk factors, age (>55 years) and male sex. Chest radiography showed free air in the abdomen, thus gastroscopy and colonoscopy were performed; however no perforation focus was found on the stomach or bowels. We assume that healing and blocking of the perforation focus occurred by a natural process. Abdominal pain, abdominal tenderness, and rebound tenderness, typical symptoms of peritonitis were not detected, but body weight was severely reduced, and the patient's general condition was very poor at admission. For this reason, we decided to proceed with a conservative strategy instead of surgical treatment.
Morbidity and mortality associated with perforation from CMV colitis are high. Therefore, timely diagnosis with histologic examination is important. In cases of colon perforation without symptoms of peritonitis due to CMV infection, conservative therapy might be helpful and it should be considered a treatment options.
